In this paper, we introduce and investigate the generalized Ulam -Hyers stability of a quattuorvigintic functional equation in various Banach spaces using two methods.
Introduction
In [41] , Ulam proposed the universal Ulam stability problem: When is it true that by slightly changing the hypotheses of a theorem one can still assert that the thesis of the theorem remains true or approximately true?. In [18] , Hyers gave the first assenting answer to the question of Ulam for additive functional equations on Banach spaces. Hyers result has since then seen many important generalizations, both in terms of the control condition used to define the concept of approximate solution [2, 16, 28, 35] . On the other hand, a fixed point alternative method is very important for the solution of the Ulam problem see [10] and [9] .
During the last seven decades, the stability problems of a variety of functional equations in quite a lot of spaces have been broadly investigated by number of mathematicians [3, 5, 8, 12, 15, 17, 22, 27, 32, 34, 36, 39, 42] .
Let us introduce the following quattuorvigintic functional equation f (x + 12y) − 24 f (x + 11y) + 276 f (x + 10y) − 2024 f (x + 9y) + 10626 f (x + 8y) − 42504 f (x + 7y) + 134596 f (x + 6y) Theorem 1.1. [23] (The alternative of fixed point) Suppose that for a complete generalized metric space (X, d) and a strictly contractive mapping T : X → X with Lipschitz constant L. Then, for each given element x ∈ X, either (F 1 ) d(T n x, T n+1 x) = ∞ ∀ n ≥ 0, or (F 2 ) there exists a natural number n 0 such that: (FPC1) d(T n x, T n+1 x) < ∞ for all n ≥ n 0 ; (FPC2)The sequence (T n x) is convergent to a fixed point y * of T (FPC3) y * is the unique fixed point of T in the set Y = {y ∈ X : d(T n 0 x, y) < ∞}; (FPC4) d(y * , y) ≤ 
Solution of (1.1)
In this section, the general solution of the quattuorvigintic functional equation (1.1) is given. For this, let us consider V 1 and V 2 be real vector spaces. for all x ∈ V 1 . Comparing (2.2) and (2.3), we get the evenness of f , that is
for all x ∈ V 1 .
Replacing (x, y) by (12x, x); (11x, x); (10x, x); (9x, x); (8x, x); (7x, x); (6x, x); (5x, x); (4x, x); (3x, x); (2x, x); (0, x); (0, 2x); in (1.1) and using evenness of f , we arrive the following equations
for all x ∈ V 1 . Subtracting (2.17) from (2.5), we get
for all x ∈ V 1 . Multiplying (2.6) by 24 and subtracting from (2.18), we reach
for all x ∈ V 1 . Multiplying (2.7) by 276 and subtracting from (2.19), we obtain
for all x ∈ V 1 . Multiplying (2.8) by 20247 and subtracting from (2.20), we have
for all x ∈ V 1 . Multiplying (2.9) by 10626 and subtracting from (2.21), we arrive
for all x ∈ V 1 . Multiplying (2.10) by 42504 and subtracting from (2.22), we get
for all x ∈ V 1 . Multiplying (2.11) by 134596 and subtracting from (2.23), we obtain
for all x ∈ V 1 . Multiplying (2.12) by 346104 and subtracting from (2.24), we have
for all x ∈ V 1 . Multiplying (2.13) by 735471 and subtracting from (2.25), we arrive
for all x ∈ V 1 . Multiplying (2.14) by 1307504 and subtracting from (2.26), we get
for all x ∈ V 1 . Multiplying (2.15) by 1961256, using evenness of f and subtracting from (2.27), we obtain
for all x ∈ V 1 . Multiplying (2.2) by 2496144 and subtracting from (2.28), we have
for all x ∈ V 1 . Multiplying (2.16) by 2704156 and subtracting from (2.29), we arrive
for all x ∈ V 1 . We achieve from (2.29) that
Stability Analysis: Banach Space
In this section, we prove the the generalized Ulam -Hyers stability of a quattuorvigintic functional equation (1.1) in Banach spaces via two different methods. To provide the stability results, let us assume a function f :
where 24! = 620448401733239439360000 for all x, y ∈ Γ 1 , where Γ 1 and Γ 2 are normed space and Banach space respectively.
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where
for all x, y ∈ Γ 1 with p = ±1. Then there exists a unique quattuorvigintic function Q 24 :
which satisfies (1.1) and
) and using evenness of f , and one can achieve from Theorem 2.1, that
for all x ∈ Γ 1 . Define
for all x ∈ Γ 1 . Using (3.7) in (3.6), we arrive
for all x ∈ Γ 1 . It follows from (3.8) that
for all x ∈ Γ 1 . Now substitute x by 2x and dividing by 2 24 in (3.9), we get
for all x ∈ Γ 1 . From (3.9) and (3.10), we have
for all x ∈ Γ 1 . Generalizing for a positive integer s, we obtain
for all x ∈ Γ 1 . To prove the convergence of the sequence
replacing x by 2 t x and dividing by 2 24t in (3.12), for any s,t > 0 , we get that the sequence f (2 s x) 2 24s is a Cauchy in Γ 2 and so it converges. Therefore, we see that a mapping
2 24s for all x ∈ Γ 1 . Letting s → ∞ in (3.12), we see that (3.4) holds for all x ∈ Γ 1 . In order to show that Q 24 satisfies (1.1), replacing (x, y) by (2 s x, 2 s y) and dividing by 2 24s in (3.1), we have
for all x, y ∈ Γ 1 . Taking the limit as s approaches to infinity in above inequality, we find that the mapping Q 24 is a quattuorvigintic mapping satisfying the functional equation (1.1) for all x, y ∈ Γ 1 . To prove that Q 24 is unique, we assume now that there is Q 24 as another quattuorvigintic mapping satisfying (1.1) and the inequality (3.4). Then it follows easily that
for all x ∈ Γ 1 and all s ∈ N. Thus
for all x ∈ Γ 1 . Therefore, as s → ∞ in the above inequality, one establishes
for all x ∈ Γ 1 , completing the proof of the claimed uniqueness of Q 24 . Hence the theorem holds for p = 1. Case (ii): Assume p = −1. Now replacing x by x 2 in (3.8), we get
for all x ∈ Γ 1 . The rest of the proof is similar to that of case p = 1. Hence for p = −1 also the theorem holds. This completes the proof of the theorem.
The following corollary is an immediate consequence of Theorem 3.1 concerning the stabilities of (1.
for all x, y ∈ Γ 1 , then there exists a unique quattuorvigintic function Q 24 :
for all x ∈ Γ 1 . for all x, y ∈ Γ 1 . Assume that there exists L = L(i) such that the function
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where V D 24 (x, x) is defined in (3.5) with the property
for all x ∈ Γ 1 . Then there exists a unique quattuorvigintic function Q 24 :
for all x ∈ Γ 1 .
Proof. Assume a set S = {q/q : Γ 1 → Γ 2 , q(0) = 0} and introduce the generalized metric in the set as follows inf{ρ ∈ (0, ∞) :
It is easy to see that (3.23) is complete with respect to the defined metric. Define J : S → S by
for all x ∈ Γ 1 . Now, from (3.23) and q 1 , q 2 ∈ S , we arrive d(Jq 1 , Jq 2 ) ≤ Lφ (See Theorem [23] ). This implies J is a strictly contractive mapping on S with Lipschitz constant L. It follows from (3.23), (3.9) and (3.20) for the case i = 0, we reach
Again, it follows from (3.23), (3.13) and (3.20) for the case i = 1, we get
Thus, from (3.24), (3.25) and (3.23), we arrive
Hence property (FPC1) of Theorem 1.1 holds. It follows from property (FPC2) of Theorem 1.1 that there exists a fixed point Q 24 of J in S such that 
Finally by property (FPC4) of Theorem 1.1, we obtain
This completes the proof of the theorem.
The following corollary is an immediate consequence of Theorem 3.3 concerning the stability of (1.1).
Corollary 3.4. Let f : Γ 1 → Γ 2 be a mapping. If there exist real numbers a and ψ satisfying (3.14) for all x, y ∈ Γ 1 , then there exists a unique quattuorvigintic function Q 24 : Γ 1 → Γ 2 such that (3.15) holds for all x ∈ Γ 1 .
Proof. If we define
and replacing (x, y) by (d n i x, d n i y) in (3.28) and divided by d n i , one can see that (3.17) holds for all x, y ∈ Γ 1 . But from (3.19), (3.28) and (3.7), we have 29) for all x ∈ Γ 1 . Now, similarly by (3.20) , (3.28) and (3.7), we prove
for all x ∈ Γ 1 . Thus, the inequality (3. .22), we prove the following cases for condition (i).
Also, from (3.22), we prove the following cases for condition (ii).
Finally, from (3.22), we prove the following cases for condition (iii). 
Stability Results : Quasi Beta Banach Spaces
In this section, we prove the the generalized Ulam -Hyers stability of a quattuorvigintic functional equation (1.1) in Quasi beta Banach spaces via two different methods. To provide the stability results, let us assume a function f :
where 24! = 620448401733239439360000 for all x, y ∈ Γ 1 , where Γ 1 and Γ 2 are quasi normed space and quasi beta Banach space respectively.
Basic Definitions and Notations
In this section, we give some basic facts concerning quasi-β -Normed spaces. We fix a real number β with 0 < β ≤ 1 and let K denote either R or C.
Definition 4.1. Let X be a linear space over K . A quasi-β -norm · is a real-valued function on X satisfying the following:
x ≥ 0 for all x ∈ X and x = 0 if and only if x = 0.
(QB2) ρx =| ρ | β . x for all ρ ∈ K and all x ∈ X.
(QB3) There is a constant K ≥ 1 such that x + y ≤ K ( x + y ) for all x, y ∈ X.
The pair (X, · ) is called quasi-β -normed space if · is a quasi-β -norm on X. The smallest possible K is called the modulus of concavity of · .
Definition 4.2.
A quasi-β -Banach space is a complete quasi-β -normed space. for all x, y ∈ Γ 1 with p = ±1. Then there exists a unique quattuorvigintic function Q 24 :
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for all x ∈ Γ 1 . The function V D 24 (2 pr x, 2 pr x) defined by
Proof. Replacing (x, y) by (x, x); (12x, x); (11x, x); (10x, x); (9x, x); (8x, x); (7x, x); (6x, x); (5x, x); (4x, x); (3x, x); (2x, x); (0, x); (0, 2x); in (4.1) and using evenness of f ,
(4.14)
for all x ∈ Γ 1 . Combining (4.19) and (4.7), we get
for all x ∈ Γ 1 . Multiplying (4.8) by 24 and subtracting from (4.20)
for all x ∈ Γ 1 . Multiplying (4.9) by 276 and subtracting from (4.21)
for all x ∈ Γ 1 . Multiplying (4.10) by 20247 and subtracting from (4.22)
for all x ∈ Γ 1 . Multiplying (4.11) by 10626 and subtracting from (4.23)
for all x ∈ Γ 1 . Multiplying (4.12) by 42504 and subtracting from (4.24) for all x ∈ Γ 1 . The rest of the proof is similar to that of Theorem 3.1. This completes the proof of the theorem.
The following corollary is an immediate consequence of Theorem 4.3 concerning the stabilities of (1.1). for all x, y ∈ Γ 1 , then there exists a unique quattuorvigintic function Q 24 : for all x ∈ Γ 1 .
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The proof of the following theorem and corollary is similar to that of results of Section 3.2. where φ βC , φ β S , φ β P are defined in (4.42) for all x ∈ Γ 1 .
